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Critical Currents in Powder in Tube Nb3Sn wires

HH.J ten Kate

Applied Superconductivity Centre
University of Twente
POB 217, 7500AE Enschede
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MAGNETIC CHARACTERIZATION OF SUPERCONDUCTOR STRAND

I. Sampie Data (Fill Out for Each Sample)

IMessurement Lab

NIST I[x] Sample Mass (2) 0.2552]
IMeasurement Diate 3 November 1998 [ ] Wire Density (g/cm?®) #.830
Sample Description 1GC SE61-436 * Volume (cm®) 0.02890
File Name SE61-436 [ ] Fraction Non-Cu (.61
Temperature (K) 4.22 + 0,01 [ | Wire Diameter (cm) 00517
|Plated Surface / Shape | None / Coil * Sample Length (cm) 13.77]
netometer/Calibration |MPMTXT/PDCALLMY [ ] Twist Pitch {em) 1.20
iom C cient | [* Twists in Sample 11.47
TOTAL LOS Measured Loss (mJ) = Loss (mlig) * Loss (mMem™)
Full 3T = -3T — 3T 5911 231.63 204£5,30
Pos, 3T — 00— 3T 23.30 91,31 806,31
NON-COPPER LOSS * Loss (mJ) * Loss (ml/g) * Loss (mlicm®)
Full 3T — -3T — 3T 98.36 185.41 3403.16
P08, 3T — 0 — 3T 3878 151.94 1341.61
[ [Jcar3d Ti{GAfm™) * Detfat 3T (L) [ 1Jears T {GA/mY) *Demat 57T (pm)
1138  £2.5 a1l 2592,/ -
*=Calculated value. [x}=CQuantity measured in Lab, | 1=Value provided by munufaciurer,
Magnetization per Total Sample Volume
400
—— Euﬂ =
<
3
= (v]
: \
3
200 |
_4m L 1 i 1
-3 -2 i 0 1 2 3
Applied Field (T)

Standard Data Sheet, Ver. 19 May 98, R. B. Goldfarb. NIST
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extrapolated B.,"(T)

normalized critical current, /¢
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CABLES MADE FROM IGC WIRES

Cable# Strand .D. Strand# Core Mat’] [ciA)@ T
Thick. (mm)  (@42K)
613 SN 380 18 Nichrome 1080@0T
0.390 650@8T
614 SN 380 19 Nichrome 2100@0T
0.390
614A SN 380 19 Nichrome/ 3400@0T
MgO tape 1650@4T
1.092
640 SN 410 19 Nichrome/
MgO tape
641 SN 430 19 Nichrome/
MgO tape

CABLES MADE FROM OST WIRES

Cable
No.
607
608

643

Strand I.D. Strand Core Mat’| Ic(A)@ 6T Remarks
No. Thick. (mm) (4.2 K)
PM040997 19 Nichrome 950
1.092
PM040997 18 Nichrome 920
0.392
PMO041797 19 Nichrome Strand

1.092 anncaled
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Conclusions

A number of challenges have been met and overcome
during this program aimed at developing HTS cables for
accelerator magnet applications.

- Wire Ic values have been increased by over a factor of 2

. Cable degradation and ac losses have been minimized by
use of a core

- Contamination has been reduced by coating the core
with MgO

. The best cables have Ic values exceeding 1650 A (670
A/mm?) at42Kand 50T
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